In view of these considerations, this study was concerned with comparing the tremor response to eye closure in anxious patients with that observed in normal subjects.
METHODS

Detection and Display of Tremor
The methods used for the detection and display of tremor have been described in detail elsewhere (Carrie, 1965) and the following is a summary.
The physiological tremor occurring in the proximal phalanx of the index finger during an extension effort of 50G was detected and The mechanisms determining the amplitude of physiological tremor are obscure. However, these mechanisms may include a common pathway tl@rough which changes in tremor characteristics due to anxiety, or to visual effects of the kind described above, are medi ated. If this is so, a pre-existing state of anxiety might interact with, and hence modify, the response to eye closure. It is not possible, in the absence of knowledge of the mechanisms involved, to predict what differences, if any, there might be in the tremor response to eye other fingers rested on a crossbar and platform. The amplified signal from the transducer was used to deflect a spot (the â€oe¿ position indicator spotâ€•) on an oscilloscope screen coated with blue phosphor of short persistence. This screen was displayed to the subject. At the gain used, a 0 @ @ 5 mm. vertical movement of the distal part of the proximal phalanx of the index produced a deflection ofthe â€oe¿ position indicator spotâ€• that subtended an angle of o @ 66 degrees at the subject's eye.
Frequency Analysis
The amplified signal was subjected to fre quency analysis, using a modified B.N.I. low frequency wave analyser. The amplified signal from the transducer was applied in parallel to the inputsof frequency-selective circuits tuned to respond maximally at 2 c/s,and at i c/s intervals between 4 c/s and 14 c/s inclusive. Each filter gave 6db attenuation at Â±o@5c/s from its central frequency. The output currents from these circuits were used to charge storage capacitors during a fixed period by the opera tion of a manual switch timed with a stop watch. The voltages on the capacitors were then read on a voltmeter, the charge on each being proportional to the mean amplitude of the outputoftheassociated filter duringtheperiod of observation.
Patients
Patients who presented at the Maudsley Hospital either as in-patients or as out-patients took part in the study. They were all considered on clinical grounds to be suffering from anxiety of abnormal intensity. This was their most prominent symptom; patients with marked depressive symptoms, or with clinical features suggestive of schizophrenia, were excluded from the series.
The fact that the investigation was for re search and not for therapeutic purposes was explained to the patients when they were asked to participate. One patient failed to complete the procedure as she felt too anxious in the test situation. Otherwise, 12 consecutive male pa tients, and i o consecutive female patients, underwent the investigation.
None of the patients had received drugs, or any other form ofphysical treatment, at the time they were studied.
. The mean age of the patients was 38.1 years (S.D. : 8 . 8 years).
Controls
The controls were a group of i 2 males and 
Procedure
At the commencement of each test run the subject was required to bring the index finger into a â€oe¿ targetâ€• alignment against a load of 50G by superimposing the â€oe¿ position indicator spotâ€• on a fixed spot on the display oscilloscope. Ten seconds after the start of the run, the storage capacitors of the frequency analyser were switched into circuit for 10 seconds. The subject was then allowed to rest for 3 minutes before the next measurement was carried out. On each alternate test run, the subject was required to close his eyes in response to a verbal command 2â€"3 seconds before the start of the frequency analysis, and to maintain his finger in the required alignment without the aid of the visual display during the io-second period of measurement. The frequency analysis gave a measure, in arbitrary units, of the mean amplitude of movement of the finger at each of the 12 frequencies studied (a) during 6 x io-second periods when each subject was monitoring the oscilloscope display of the alignment of the finger, and (b) during a similar total time when the eyes were closed.
RESULTS
In displaying the results graphically the mean amplitude of displacement of the trembling finger has been plotted as a function of fre quency on a log-log scale. The pooled results from all the subjects in each group are shown in Fig. zA the two groups shows the following features.
(i) The mean tremor amplitude at each fre quency is greater in the patient than the control group under both the â€oe¿ visual monitoringâ€• and the â€oe¿ eyes closedâ€•conditions. (2) The â€oe¿ eyes openâ€• and â€oe¿ eyes closedâ€• curvesforthe averageddata show different relative positions in the two groups. The results from the control subjects (Fig. iA) show a reduction in average tremor amplitude at each frequency after eye closure, with a particularly marked attenuation in the region of the â€oe¿ humpâ€• at 8â€"io c/s. The patients, however, (Fig. iB) , tended to maintain or increase the tremor amplitude after eye closure in the frequency range in which measurements were made.
On examination of the results obtained from all the subjects in the two groups, I4 of the patients showed an increased tremor amplitude after eye closure at 6 or more of the 12 frequencies studied. Three of the control subjects showed a similar type of response. A chi-square analysis of these results showed that subjects who displayed an increase in ampli tude after eye closure at 6 or more of the i 2 frequencies studied were significantly more com mon in the patient group than in the control series (x2 9@59; p<o@oi).
DIsCussIoN
The origins of the greater part of the tremor at each frequency, and the factors determining its amplitude, are obscure. Various theories have been proposed, but none are entirely satisfactory (Halliday and Redfearn, 1956, 1958; Marshall and Walsh, 1956; Van Buskirk and Fink, 1962; Brumlik, 1962; Wachs, 1964) . However, it has been reported that under given conditions variation in tremor amplitude in a limb is consistently relatedto change in the magnitude of muscle effort. This change in amplitude occurs when there is an increase in the load against which the muscles are required to work (Halliday and Redfearn, 1956; Sutton, 1956) , or when the subjects are asked to anxious patients than in the control series.
SUMMARY
The physiological tremor occurring at the metacarpophalangeal joint of the index was observed during extension of this finger against a load of boG.
The tremor characteristics (i) during visual monitoring of a display of posi tional error, and (2) following eye closure, were studied in 22 anxious patients and a matched group of normal subjects.
Harmonic analysis showed that the average tremor amplitude at each of 12 frequencies between2 and 14c/swas relatively larger inthe patient group under both recording conditions. The pooled data from the control subjects showed a relatively smaller tremor amplitude at each frequency when the eyes were closed, with particularly marked attenuation at 8â€"io c/s.
Fourteen of the patients showed a relatively increased tremoramplitudeafter eye closure at 6 or more of the 12 frequencies studied when compared with the amplitudes observed when they were monitoring the visual display of performance. This pattern was seen in only 3 subjects in the control series. This type of response to eye closure was significantly more common in the series of patients than in the control group.
